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EXECUTIVE SUMMARY

The Federal Emergency Management Agency (FEMA) defines the disaster life cycle as the process through
which emergency managers respond to disasters when they occur; help people and institutions recover
from them; reduce the risk of future losses; and prepare for emergencies andTtisdstiéesson

County MultiHazard Mitigation Plan (MHMP) focuses on the mitigation phase of the disaster life cycle
According to FEMA, mitigation is most effectivewh i t 6 s based on an -incl usi
term plan that is developed before a disaster occurs. The MHMP planning process identifies hazards, the
extent that they affect the municipality, and formulates mitigation practices to ultimately sewhiake th

physical, and economic impact of the hazards.

For National Flood Insurance Program (NFIP) communities to be eligible for future mitigation funds, they
must adopt either their own MHMP or participate in the development of-punisditttional MHIP.

Further, it igequired that local jurisdictions review, revise, and resubmit the MHMP every five years. As
representativesom JeffersonCounty City of Madisonand the Towns oBrooksburg, Dupont, and
Hanoverhave provided information, attended meetings, and participated in the planning process, the
planning process used to update JifgersonCounty MHMP satisfies the requirements of a-multi
jurisdictional plan.

During Planning Committee meetings, thoseténd#nce revisited existing @17 MHMP and
identified new critical facilities and | ocal haz
mitigation goals; reviewed the most recent local hazard data, vulnerability assessmergyahatedps

the effectiveness of existing mitigation measures and identified new mitigation projects; and reviewed
materials for public participation. Meetings were also conducted with key groups such as city planners and
various emergency respondener information will be incorporated into the MHMP update.

Risk Assessment

The risk assessment conducted fodédfiersorCounty MHMP is based on the methodology described
in the Local MultHazard Mitigation Planning Guidapablished by FEMA iB013andis incorporated
into the following sections:

1. Hazard Identification lists the natural, technological, and political hazards selected as having the
greatest direct and indirect impact tocthaty as well as the system used to rank and prioritize
the hazards.

2. Hazard Profile for each hazard, discesthe 1) historic datalevant to the municipalities where
available; 2) vulnerability in terms of number and type of structures, repetitive loss properties
(flood only), estimation of potential losses, and impacts based on an analysis of development
trends; and 3) the relatstip to other hazards identified.

3. Hazard Summaryprovides an overview of the risk assessment process; a table summarizing the
relationship of the hazards; and a composite map to illustrate areas impacted by hazards.

When considering the hazards selectestidy (drought; earthquake; extreme temperfitteréood;

hail, thunder, windand subsidence; snow and ice sttomado; dam failure; and hazardous materials
incidents) and the information obtained regarding the hazard profile and the hazad twevatiached

table identifies the hazards studied and ranking ostétvmeanking is completed utilizing the Calculated

Risk Priority Index (CPRI), a tool by which individual hazards are evaluated and ranked according to an
indexing system consideriprobability, magnitude, warning time, and duration for any hazard.

1. Probability is defined as the likelihood of the hazard occurring over a given period
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2. Magnitude/Severity is defined by the extent of the injuries, shutdown of critical infrastructure,

the extent of property damage sustained, and the duration of the incident response

Warning Time is defined as the length of time before the event occurs.

4. Duration is defined as the length of time that the actual event.ddusrsloes not include
respone or recovery efforts.

w

Mitigation Goals and Practices

The overall goal of thieffersorCounty MHMP is to reduce the physieabnomicand social losses
associated withe identified and rankedzards through emergency services, naswalce protection,
prevention, property protection, public information, and structural control mitigation practices.

As part of the planning process the Planning Committee discussed the strengths and weaknesses of existing
mitigation practices and madeammendations for improvements, as well as suggested new practices. To
provide further detail, information on the local status, local priority,-besef@tio, project location,
responsible entity, and potential funding source are included regeatdipgoposed practice. Those

practices ranked by participants as a high priority are anticipated to be implemented within five years from
the final Plan adoption and additional steps, or an implementation plan is included for each.

Plan Maintenance

The sucessful implementation of the MHMP requires the participation and cooperation of the entire
Planning Committee to successfully monitor, evaluate, and updaféetierCounty MHMP. Local
jurisdictions are required to update and resubmit the MHMP ieeegpedrs. Information gathered
following individual hazard incidents and annual meetings will be utilized along with updated vulnerability
assessments to assess the risks associated with each hazard deffensor@@ounty

Februay 2023
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Summary of Hazards and Wejhted Average Calculated Risk Priority Index
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CHAPTER 1: INTRODUCTION

1.1 DISASTER LIFE CYCLE

The Federal Emergency Management Agency (FEMA) defines the disaster life cycle as the process through
which emergency managers respond to disasters when they occur; help people and institutions recover
from them; reduce the risk of future losses; andrprggaemergencies and disasters. The disaster life
cycleshown inFigure 1, includes four phases:

1 Responsed the mobilization of the necessary esrarg services and first responders to the
disaster area (search and rescue; emergency relief)

1 Recoveryd to restore the affected area to its previous state (rebuilding destroyed property, re
employment, and the repair of other essential infrastructure)

9 Mitigation 6 to prevent or to reduce the effects of disasters (building codes and zoning,
vulnerability analyses, public education)

1 Preparednes$ planning, organizing, training, equipping, exercising, evaluation and improvement
activities to ensure effectoamrdination and the enhancement of capabilities (preparedness plans,
emergency exercises/training, warning systems)

The Jefferson County Multi
Hazard Mitigation Plan
(MHMP) focuses on the
mitigation phase of the disaster
life cycle. According FEMA,
mitigation is most effective
when i tds based on
comprehensive, losfigrm plan
that is developed before a
Disaster disaster occar Recent reviews
of grant programs have
determined for every $1 spent
on mitigation efforts, between
$6 and $10 are saved within the
community on efforts following
disastersThe MHMP planning
process identifies hazards, the
extent that they affect the
municipality, and formulates
mitigation practices to
ultimately reduce the social,
physical, and economic impact
of the hazards.

Figure 1 Disaster Life Cycle
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1.2 PROJECTSCOPE & PURPOSE

REQUIREMENT §201.6(d)(3):
A local jurisdiction must review and revise its plan to reflect changes in development, {wcar

mitigation efforts, and changes in priorities, and resubmit it for approval within five (5) year
to continue to be eligible for mitigation project grant funding.

An MHMP is a requirement of the Federal Disastegd#lin Act of 2000 (DMA 200®ccording to

DMA 2000, the purpose of mitigation planning is for State, local, and Indian tribal governments to identify
the natural hazards that impact them, to identify actions and activities to reduce any losses from those
hazards, and to establish a coordinated process to implement the plan, taking advantage of a wide range of
occurrences.

A FEMA-approved MHMP is required to apply for and/or receive project grants uneiildireg

Resilient Infrastructure and Commun{fi&RIC),Hazard Mitigation Grant Program (HMG&)dFlood

Mitigation Assistance (FMA). Although JleéfersorCounty MHMP meets the requirements of DMA

2000 and eligibility requirements of these grant programs, additional detailed studies may need to be
completed prior to applying for these grants.

For National Flood Insurance Program (NFIP) communities to be eligible for future mitigation funds, they
must adopt either their own MHMP or participate in the development of-punsditional MHMP

The Indana Department of Homeland Security (IDHS) and the United States Department of Homeland
Security (US DHS)/FEMA Region V offices administer the MHMP program in |Adiarded above,

it is required that local jurisdictions review, revise, and resubMHMP everyive years MHMP

updates must demonstrate that progress has been made iffitleeyssts to fulfill the commitments
outlined in the previously approved MHMRe updated MHMP may validate the information in the
previously approved Planmoay be a major plan rewrithe updated MHMP is not intended to be an
annex to the previously approved Plan; it stands on its own as a complete and current MHMP.

TheJeffersorCounty MHMP Update is a myjlirisdictional planning effort led by fleffersorCounty

EMA. This Plan was prepared in partnership dégffersorCounty and th€ity of Madison andthe
Towns ofBrooksburgDupont, andHanover Representativesom these communities attended the
Committee meetings, provided valuable infavmabout their communitygviewedand commented on

the draft MHMP, and assisted with local adoption of the approveAs$éath of thpurisdictionhad

an equal opportunity for participation and representation in the planning process, the gutacess us
update thdeffersorCounty MHMP satisfies the requirements of DMA 2000 in whickumigtlictional
plans may be accepted.

Throughout this Plan, activities that could count toward Community Rating System (CRS) points are
identified with theNFIP/CRS logo The CRS is a voluntary incentive program that recognizes and
encourages community floodplain activities that exceed the minimum NFIP requifsnaentsult,

flood insurance premiums are discounted to reflect the reduced flood rigky fesoiticommunity

actions that meet thiereegoals of the CRS: (1) reduce flood losses; (2) facilitate accurate insurance rating;
and (3) promote education and awareness of flood ins@aviogs in flood insurance premiums are
proportional to the poiatassigned to various activi#esiinimum of 500 poinis necessary to enter the

CRS program and receive a 5% flood insurance premium distisuiHMP could contribute as many
as374points toward participationtime CRS. At the time of this plarqméeffort,none of the cities, towns,

nor the county angarticipangin the CRS program.

Funding to update the MHMP was made available thacdtBVA/DHS grant awarded to thkefferson
County EMAand administered by IDHEffersorCounty provided thiecal 25% match required by the
grant Christopher B. Burke Engineering, LIBorkg was hired to facilitate the planning process and
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prepare thdeffersorCounty MHMP under the direction of an American Institute of Certified Planners
(AICP) certified plarer.

1.3 ANALYSIS PROCESS

REQUIREMENT §201.6(c)(1):

The plan shall document the planning process used to prepare the plan, including how it wa
who was involved in the process, and how the public was involved.

Preparation for théeffersorCouny MHMP Updatdegarin 202Q0whenthe grant request was approved
by FEMA and grant funds were awarded in 2021.

Once the grant was awarded, the planning process to updzéAR#iMP took 18 months This
included a review period by IDHS and FEMA for taé MHMP Update, and time fadeffersorCounty
and communities to adopt the final MHMP Update.

1.3.1 Planning Committee

In July of 202the EMAbegan t@ompile a list of Planning Committee members to guide the MHMP
update planning process. These individuals were specifically invited to serve on the Committee because
they were knowledgeable of local hazards; have been involved in hazard mitigatieripbizve th
necessary to reduce the impact of future hazard events; and/or served as a represengatore on the
Planning Committee 2017 Clark, Scott, Jennings, Ripley, and Switzerland Counties in Indiana and
Carroll and Trimble Counties in Kentuegkgrealso given an opportunity to provide input and
feedback to the plamable 1lists the individuals that actively participated on the Committee and the
entity they represented.

Table T MHMP Update Committee

Name ‘ Office Representing
Sharon Stevens Town of Brooksburg Brooksburg
Blythe Couch Jefferson County Health Department County
Jennifer Scott Jefferson County Emergency Management County
Josh Cline Surveyor's OfficeFlood Administrator County
Lindsey Wyne Health Department County
Matt True Jefferson County Emergency Management County
Mike Rttman Surveyor's OfficeSurveyor County
Troy Morgan Jefferson County Emergency Management County
Judy Smith Jefferson County Council County
GeorgeCanfield Dupont Fire Department Dupont
Brian Schoettmer NWS- Louisville KY Federal Agency
Eric Carothers NWS- Louisville KY- Studendolunteer Federal Agency
Rachel Wynalda NWS- Louisville KY- Student Volunteer Federal Agency
Jim Hidkerson Hanover College Security Director Hanover
Rick Schnebelt Building Inspector and Floodplain Administratq Hanover
Andrew Stark TrimbleCounty EMA Director Kentucky
Ashley Schutte Madison Community Schools Madison

JeffersorCounty MHMP Update c
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Name ‘ Office Representing
Ken Washer Madison Fire Department Chief Madison
Nicole Schell City of Madison Madison
Art Peters Chief ofRykersRidgeVolunteerire Company Madison
Bill Stevens Texas GasPipelines Industry
Chad Renfro Ivy Tech- Facilities Industry
Scott Stevens King's Daughter Hospital EMS EMS/Madison
Shane Williams Kings Daughters Hospital EMS/Madison
Troy Hawkins Jefferson County Sheriff Department County

Members of the Committee participated in the MHMP Update as a Planning Committee member or

through various other group meetings. During these meetings, the Committee:

A signin sheet recorded those present at each meeting to document partidipetilog agendas

1 Revisited existing (in t2®17MHMP) and identified newritical infrastructurand loch

hazards.

T Reviewed the Statebds mitigatdoasn goal s
1 Reviewed the most recent local hazard data, vulnerability assessmapt.and
1

Evaluated the effectiveness of existing mitigation measures and identified new mitigation

projects.

1 Reviewed materials for public participation

and summariese included iAppendix 2 Membersf the Committealso reviewed aaft MHMP,

provided comments and suggestions, and assisted with adoptiodeffiethenCounty MHMP

Update.

1.3.2

Public Involvement

A draft of theJeffersorCounty MHMP Update was postedthe JeffersorCountywebsite EMA
Web paggor public review and comment. A media release indicating the posting of the draft MHMP

and the ability to comment was submitted for publishiktadison Courie€ommittee members

and

were provided with an infaational flyer regardittge same information to display in their respective
offices and to provide to famifsiends,and colleagueo comments or corrections were received

from the public or the Committeehe media release, informational flyeraagdommentseceived

areincludedn Appendix 3

Neighboring EMA¢Clark, Jennings, Ripley ScattdSwitzerland Couiets inlndianaand Carroll,

1.3.3

Involvement of Other Interested Parties

and Trimble Courgsin Kentucky were invited to review and comment on the MHMP update.

Trimble County, KY EMA Director also participated in the planning mektiogaation elated to
the planning processid the availability of the draéffersorCountyMHMP was directlprovided
to representativesia personal conversations, informational flyer, emmail correspondence.
Successful implementation and future updates ddffeesorCounty MHMP Update will rely on the
partnership and coordination of efforts between sutipgNo comments or corrections were

received from the neighboring EMA offices
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Paged

upo



1.4 PLANS, STUDIES, REPORTS, AND TECHNICAL INFORMATION

REQUIREMENT 8§201.6(c)(1):
The plan shall include a review and incorporation, if appropriate, of existing plans, studig

and technical information.

During the development of tdeffersorCountyMHMP Update, several relevant sources of information

were reviewed either as a document or through discussions with local personnel. This exercise was
completed tgather updated information since the development of the ptaffersorCounty MHMP,

and to assist the Committee in developing potential mitigation measures to reduce the social, physical, and
economic losses associated with hazards affttergorCounty

For thepurposes of this planning effort, the following materials (among others) were discussed and utilized:

Jefferson County Planning and Zoning Ordin2rRéesubdivisions2004
Jefferson County MHMP, 2017

Jefferson County Comprehensive Plazi 20

Jefferson County Floodplain Ordinancé Z8ning

Jefferson County Floodplain Ordinanc® 28lood Hazard Area
Jefferson County GIS da2821

Jefferson County LEPC Plan, 2022

City of Madison Floodplain Ordinan2615

City of Madison Zonin@rdinance, 2021

City of Madiso®0 On e M aGbmpsebensive Plan, 2016

= = =4 =8 -8 -8 -8 - -8 -9

TheJeffersorCounty Building and Planning Departmengah#sorityover theunincorporatedural areas
of JeffersorCounty as well as the Towng8odoksburg and Duponthe City of Madisorandthe Town
of HanoveBuilding Departments have jurisdiction within the boundaries of their two communities.

In addition to local agencies and offices such as those listed above, several regional and state agencies wer
contacted and subseqthemprovided data for this planning effort. Those contacts, and the information
they provided, include:

1 Indiana Department of Natural Resources, Division of Wé&deod insurance policies, claims, and
payment information

1 Indiana Department of Naturald®erces, Division of Wai@bDam records

1 FEMA, Region \d Repetitive loss structure cqaysiants.

The CRS program credits NFIP communities a maximin® pbints Up to 15

points for organizing a planning committee composed of staff from various

departmentsyp to 120 points fanvolving the public in the planning process; and

up to 35 points focoordinating among other agencies and departments to resolve
common problems relating to flooding and other known natural hazards

NFIP/CRS

JeffersorCounty MHMP Update c
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CHAPTER 2: COMMUNITY INFORMATI ON

Although much of the information within this section is not required by DMA 2000, this section contains
important background information about the physical, social, and economical compdsifensaf
County necessary to better understand the Biglsgment discusse€HAPTER 3..

Jefferson County was formed on February 1, 1811, from Dearborn and Clark Counties. It was named for
Thomas Jefferson, principal draftsman of the Northwest Ordinance and President tédietdies

from 1801 through 1809. Jefferson County was one of Indiana's first edgilntitzalison as one of the

leading cities competing with Vincennes and laterANmmy. The total area of Jefferson County is

362.89 square miles of which 360.63esaunies is land and 2.26 square miles is water. The county is
divided into 10 townships. The City of Madison serves as the county seat. The Towns of Brooksburg,
Dupont, and Hanover make up the remaining incorporated communities.

The City of Madison, dated beside the Ohio River, was settled in 1809 and served as a link from the Ohio
River to I ndianads interior and points beyond.
and is one of the largest national historic landmark disttiwdUnited States. Near the city is the former
munitions testing facility of the Test and Evaluation Command of the United States Army Materiel
Development and Readiness Command also known as Jefferson Provin@ B&)dine grounds were
decommissiad and now serve as a wildlife refuge as well as a gunneByg&@ajeNational Wildlife
Refugethe former JPG site @$0,00@cre wildlife refuge operated by the United States Fish and Wildlife
Service The location of the county within the Stdtendiana is identified Figure 2.

2.1 POPULATION AND DEMOGRAPHICS
The US Census Bureastimates that th2021population for
JeffersorCounty wa83,141 which rank€9 in the StateSince

_/-‘——_ 2010 Jefferson County population has grown by. Z18%ois
slightly below the average of 4.9% for Indiana and much lower
" -1“‘—1 than the ational growth rate of 7.3%he County has been
I'Ll & relatively stable with only 2.3% growth over the past 10 years,
I | according to the US Census Bureau. 8slpfl, 2021, the City of
- Madi son accounts for 37.0% of

= 12,266 people

~ —1 ] In 2021, the median age of the population in the county was 41.8
<_ IJ‘4_ ] years of age. The largest demographic age groups in the county are

| 45 to 64 (older Adult) 9,038 (27.3%); and Age 25 to 44 (Young
Adult) 7,963 (24.0%). The third largest age group is the Seniors
(65 and older) which make up 18.8% of the population with 6,222
people. The-fo-17-year group (School AgeB96 (14.8%) lead

A the balance of the community and the younger age groups. They
are followed 18 to 24 (College Age) 3,173 (@afghlasbut not

least the@ (Preschool) categaityl,8495.6%). The approximate
median household income in 2020 was reported to be 55,588 while
the poverty rate in the same year was reported at 12.7% county
wide. In total, 2,051 (16.0%) of households are married with children, and 3,767 (29.4%) of households
are married withowhildren.

Figure 2. JeffersonCounty Location

Within the county, 89.3% of the adults older than 25, have reportedly completed a High School education.
Further, 17.3% of those same adults have also completed a Bachelor of Arts or higher degree.
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2.2 EMPLOYMENT

US Census data indicate that ofJdffersorCounty workforcel9.9% are employed in Other Private

places of work. Manufacturing and Government account for 17.8% and 15.2% respectively. The total
resident labor force according to estimates in 202894 (Wth 469 unemployed) and as of September

1, 2022 unemployment rate of 2.1% which places Jefferson County as 38th of 92 counties in the State.
Table 2 lists the ten largest employers within Jefferson County as.of 2020

Table 2. List of Major Employers

King's Daughters' Hosp Cancer WalmartSupercenter
King's Daughters' Health Indiana Kentucky Electric
Arvin Sango Inc Laser Command
Madison State Hospital Hanover College
Madison Precision Century Tube LLC

2.3 TRANSPORTATION AND COMMUTING PATTERNS

Several majaransportatiorroutes pass through Jefferson County and the municipalities within. US
Highway 421, State Roads 56, 62, 250, 256, and 356 serve as main routes between the various municipalities
The City of Madison Railroad (CMPA) has a line that runs from Madisonast o North Vernon

where it joins an east west CSX railroad. These transportation routes are ideigifieBin

Proving
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Figure 3. JeffersonCounty Transportation Routes

JeffersorCounty MHMP Update c
Pager BB

BURKE



According to STATSIndiana, ned§l4people commute intdeffersorCounty daily. Approximately
24 .44 of commuters travel fro@lark Countywith an additional 21.1% of commuters travelling from
Kentucky Further, approximate®234 JeffersorCounty residents commute to other counties,thdth
State of Kentuckyaving the greatest percentage of commuterdéfbensorCounty ab5. 246 followed

by Clark County Indiana with 16%

Out of Jefferson

Into
Jefferson

Out of State
269

1,168
Kentucky

STATS Indiana STATS Indiana

Commuting Profiles Commuting Profiles
Tax Year: 2020 Tax Year: 2020

Figure 4. Commutersinto JeffersonCounty Figure 5. CommutersOut of JeffersonCounty

Figure 5indicates the number of Jefferson County residents 16 and older who do not live within Jefferson
County but commute into the Coun8imilarly,Figure 4. indicates the number of workdr@ and older
whofor employment purposesmmuteout of the county for employment

2.4  CRITICAL AND NON-CRITICAL INFRASTRUCTURE

REQUIREMENT 8201.6(c)(2)(ii)(A): Theplan should describe vulnerability in terms of the {

and numbers of existing and future buildings, infrastructure, and critical facilities located in thg
hazard areasé.

Critical facilities, or critical infrastructare,the assets, systems, and networks, whether physical or virtual,
so vital to the local governments and the United States that their incapacitation or destruction would have
a debilitating effect on setyireconomic security, public health or safety, or any combination thereof.

These structures are vital to the communityds ab
property; are critical t o t heandboooanerihe fadilitey, theloss esp ons
of which, would have a severe economic or catastrophic impact. The operation of these facilities becomes
especially important following a hazard event.

The JeffersonCounty EMA and GIS DepartmenOffices provided the $iting and locations of the
following184critical infrastructure points for the MHMP update:

2 Airports(1 active, 1 inactive) 3 Government Facilities
76 Churches 18Hazardous MaterigtandlerqTier 1l Facilities)
4 Communication Facilities 2 Jails
20 Large Employers
9Dams Lift Stations

16Medical Facilities
2 Militarylnstallations
2 Mobile HomeCommunities

Daycares
1 Emergency Management Agency

1
1
1
1 Community Gathering Places
1
1
1
1 16Fire/EMS Stations

=4 =4 -8 -8 -4 -a_-8-1
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20Schools

7 Water Towers

2 Wastewater Treatment Plants
4 Water Treatment Plants

1 1 Natural Gas Facility

1 Nursing Homésee Health Care)
1 3 Police Stations
1
1

= =4 =4 =4

12 Power Plants/Substations
5 Shelters

Information provided by the EMACount y Sur vag the MHVMP BldnhingcCemmittee
members was utilized to identify the types and locations of critical stiuciugbeutleffersorCounty.
Draft maps were provided to the Planning DepartmeriiMAg along with the Planning Commitiae
their review and all comments were incorporated into the maps and associated databases.

Exhibit 1 illustrates the critical infrastructure identified throughout unincorpgetiszdorCounty and

the individual nmicipalitiesAppendix 4 lists the critical structuresJeffersorCounty by community.
Non-critical structures include residential, industrial, commercial, and other structures not meeting the
definition of a critical facility and are not required ¢ormanunity to function. The development of this
MHMP focused only on critical structures;-adtical structures are neither mapped nor listed.

25 MAJOR WATERWAYS AND WATERSHEDS

According to théJnited States Geological Survey (UStB&)e aré8 waterway JeffersorCounty,
which are listed fippendix5. T he count y éarsthéesdatatucRizet apdiswibuades
andthe Ohio River The county lies withitwo 8-digit Hydrologic Unit Code (HUQYtuscatatuckand
the SilverLittle Kentucky watershed§hese major waterways, and others, are identiflechiit 2.

There aré8 USGS river gages locatedéffersorCounty The first is locatedear Canaaon Indian

Kentuck Crele The remaining two are located onMuscatatucRivernear Deputyand atClifty Creek
on the Ohio River

2.6 NFIP PARTICIPATION

The NFIP is a FEMA program that enables property owners in participating communities to purchase
insurance protection against losses from flooding. Jefferson County and the Gigrobsaell as the

Towns of Brooksburg, Dupont and Hanover, participate in the WEtRe time of this planning effort,
according to the Indiana Department of Natural ResourcekeffitrsonCountyPlanning Directors
responsible for the administration of the floodplain program in the unincorporated arézsuotybe

well as the Tovaof Brooksburg and Dupontn theCity ofMadisontheBuilding and Planning Director

is responsible for floodplain managenaentin the Town of Hanoveithe BuildingInspectoris the
floodplain manag. Table 3 lists the NFIP number, effective map date, and the date each dgmmun
joined the NFIP program.

Table 3: NFIP Participation

NFIP Effective Map
NFIP Community Number Date Join Date
Jefferson County 180104A 4/2/2015 1/3/1975
City of Madison 180107A 4/2/2015 2/1/1974
Town of Brooksburg 180105A 4/2/2015 11/29/1974
Town of Dupont 180105A 4/2/2015(M) 11/29/1974
Town of Hanover 180326A 4/2/2015 2/1/1974
JeffersorCounty MHMP Update c
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2.7 TOPOGRAPHY

JeffersolCount yds igdbagedupondigdbgsiOhio Divide According to Professd@slenn

Culbertson of Hanover College, all the streams to the east of the divide flow directly into the Ohio. They
includelndian Kentuck and its leading tributaries. Since the divide, as at Hanover is only one and a half
miles from the Ohio River, and at theéhfast only twelve or fifteen milaithese streams have a high
gradient. Those with the shorter courses have deep ravines and picturesque falls, as Clifty, Deadman,
Crowe, Butler, Chain Mill, and Hearts, over which the water plunges to the deptlodffromhundred

feet. The streams of the Wabash side of the divide, largely tributaries of Big creek, whose waters flow into
the Muscatatuck and then to the east fork of the White River, have a course approximately of 250 or 300
miles before reachitige level of the Ohio River. Thlpestherefore, of the westerly flowing streams

are comparatively gentle. Much of the Wabash side of the divide has gendyraitiing

The highest elevation deffersonCountyis 970 ft., located near Crossakis The lowest elevation
approximatel¢13ft.is in the floodplain of th@hio River

2.8 CLIMATE

The Midwestern Regional Climate Center (MRCC) provided climate data that includes information
retrieved from a weather station locMadisorSewagPlant neaMadisonindianajdentified as station
USC0012237 The average annual precipitatiofi7i®linches per year, with the wettest month being
Maywith 5.33inchef precipitation and the driest month bé&iegruary witl83.08nches of precipitian.

The highest-tlay maximum precipitation was recoate8eptember7 2002 at5.16. The highest-1

day maximum precipitation for the recenear period was duly30, 202, with 3.68inches of rairOn

average, there &@88.0days of precipitatn greater than or equal to ihudh;33.0dayswith greater than

or equal to 0.5 inch; af8.2days with greater than or equal to 1.0 inch of precipitation.

Annual Average Temperature range from a minimdddafegrees to a maximumédf.1degrees. The
coldest month based on NCEI normals for this statidanisarat a mean temperature3#.4degrees
and the warmestJsilywith a mean temperature7af.2degrees.

Studies have recently been completed bynttienh Climate Change Impacts Assessment, which is
overseen by Purdue University Climate Change Research Center and comprised of a Steering Committee
and several topariented Working Groups. These studies indicate that average annual precipitation for
Indiana is increasing seasonally during the winter and spring. Conversely, summers and autumns are
trending toward less precipitation. In addition, their report shows changes in rain intensity and duration,
along with frosfree days and growing seasonss& bkanges in climate, especially in Indiana, will impact
natural hazards and how municipalities prepare for them.

Focusing on the more recemyeartrends, according to the MRCC betwédmruaryl, 2017,and
December 132022 the average maximum tempamatat theMadison Sewage Pldmtation was 60.7
degrees, 0.5 degrees warmer than the normal avetdgiesally, the average minimum temperature for
the saméive-yeameriod was recorded at 43.4 degrees, two degrees warmer than the normghiaverage
resulted in an annual average mean temperature of 51.5adegregmred to the normal annual average
mean temperature of 50.8 degr@esrall, the past five yedeffersorCounty temperatures have been
0.7 degrees warmer on average.
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CHAPTER 3: RISK ASSESSMENT

REQUIREMENT §201.6(c)(2):

[The risk assessment shall provide the] factual basis for activities proposed in the strateg
losses from identified hazardscal risk assessment must provide sufficient information to ena
jurisdiction to identify and prioritize appropriate mitigation actions to reduce losses from i
hazards.

A risk assessment measures the potential loss from a hazard incident by assessing the vulnerability of
buildings, infrastructure, and peopieai community. It identifies the characteristics and potential
consequences of hazards, how much of the community may be affected by a hazard, and the impact on
community assets. The risk assessment conflucadfersorCountyand the communitiesithin is

based on the methodology described in the LocalHdzkird Mitigation Planning Guidance published

by FEMA in 2011 and is incorporated i following sections:

Section 3.1: Hazard Identificationlists the natural, technological, and politicaidseagalected by the
Planning Committee as having the greatest direct and indirect impact to the county as well as the system
used to rank and prioritize the hazards.

Section 3.2: Hazard Profiléfor each hazard, discusses 1) historic data relevant tairibewbere

applicable; 2) vulnerability in terms of number and types of structures, repetitive loss properties (flood
only), estimation of potential losses, and impact based on an analysis of development trends; and 3) the
relationship to other hazardsntiiéed by the Planning Committee.

Section 3.3: Hazard Summargrovides an overview of the risk assessment process; a table summarizing
the relationship of the hazards; and a composite map to illustrate areas impacted by the hazards.

3.1 HAZARD IDENTIFICATION

3.1.1 Hazard Selection

The MHMP Planning Committee reviewed the list of natural and technologicalimé&raid 7
JeffersorCounty MHMPR discussed recent everalsd the potential for future hazard events. The
Committee identified those hazandschaffectedleffersorCountyand each communisglecting
the hazards to study in detail as part of this planning effort. As shawiednthese hazards include
dam failure; drought; earthquake; extreme temperéine®;andwildfire; flooding; hailstorms,
thunderstorms, and windstorms; hazardmaserials incident; land subsideand landslides;
snowstorms and ice stormsdtornado All hazards studied within tb@1 7JeffersoifCountyMHMP

are included in the update

Table 4: Hazard Identification

Detailed Study

Type of Hazard 201MHMP ' MHMP UPDATE

‘ List of Hazards

Drought Yes Yes

Earthquake Yes Yes

Extreme Temperature Yes Yes

Fires and Wildfire Yes Yes

Natural Flood Yes Yes
Hail/Thunder/Wind Yes Yes

Land Subsidence/Landslide Yes Yes

Snow / IceStorm Yes Yes

Tornado Yes Yes

Technological Dam Failure ' ' Yes Yes
Hazardous Material Incident Yes Yes

JeffersorCounty MHMP Update c
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3.1.2 Hazard Ranking

The Planning Committee ranked the selected hazards in terms of importance and potential for
disruption to the community using a modified version of the Calculated Priority Risk Index (CPRI).
The CPRI, adapted fromitigationPlan.comis a tool by which individual hazards are evaluated and
ranked according to an indexing system. The CPRI value (as modified by Burke)ccdartdsthy

assigning varying degrees of risk probability, magnitude/severity, warning time, and the duration of
the incident for each event, and then calculating as index value based on a weighted scheme. For ease
of communications, simple graphicdescare used.

Probability
sreaseasasnannins Probability is defined as the likelihood of the hazard occurring over a
;  lowe given period. The probability can be specified in one of the following
categories:

1 Unlikelyd incident is possible, but not probable, within the nepddt®.

1 Possiblé incident is probable within the next five years

1 Likely-incident is probable within the next thyears.

1 Highly Likelyd incident is probable within the next mdée year

Magnitude / Severity

ssssasnsssanas Magnitude/severity is defined by the extent of the injuries, shutdown of

: Minimal L CLUTI e critical infrastructure, the extent of property damage sustained, and the
""""""""" duration of the incident response. The magnitude can be specified in one

of the following categories:

1 Negligibled few injuries OR critical infrastructure shutdown for 24 hours or less OR less than
10% property damaged OR average response duration of leshthas.six

1 Limitedd few injuries OR critical infrastructure shutmiéor more than one week OR more
than 10% property damaged OR average response duration of less than one day

1 Significan® multiple injuries OR critical infrastructure shut down of at least two weeks OR
more than 25% property damaged OR average redpoaisen of less than one week

9 Criticald multiple deaths OR critical infrastructure shut down of one month or more OR
more than 50% property damaged OR average response duration of less than.one month

Warning Time

JE— Warning time is defined as taegth of time before the event occurs
‘”‘”mm and can be specified in one of the following categories:
1 More than 24 hours
1 1224 hours
1 6-12 hours
i Less than six hours

Februay 2023
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Duration

RS- Duration is defined as the length of time that the actual event occurs.
i <6hrs This does nininclude response or recovery efforts. The duration of the

"""""""" event can be specified in one of the following categories:

Less than six hours
Less than one day
Less than one week
Greater than one week

= =4 =4 =4

Calculating the CPRI

................ The following calculation iltuates how the index values are weighted
i Low m and how the CPRI value is calculated. CPRI = Probability x 0.45 +
"""""""" Magnitude/Severity x 0.30 + Warning Time x 0.15 + Duration x 0.10.
For the purposes of this planning effort, the calculated risk is defined as:

i Low if the CPRI value is between 1 and
9 Elevatedif the CPRI value is between 2 8nd
1 Severdf the CPRI value is between 3 and 4

The CPRI value provides a means to assess the impact of one hazard relative to other hazards within
the community. A CPRI valf@m each hazard was determined for each incorporated community in
JeffersorCounty, and then a weighted CPRI value was computed based on the population size of each
communityTable 5 presents each community, population, and the weight applied to individual CPRI
values to arrive at a combined value for the entire county. Weight was calculated based on the average
percentag of each communityds population in relati
results reflect the relative population influence of each community on the overall priority rank.

Table 5. Determination of Weighted Vale for Communities

Community Population (2@0) li/‘:)gfjgct)iﬁ Weighted Value
Jefferson County 16,820 50.8% 0.508
City of Madison 12,266 37.0% 0.370
Town of Hanover 3,635 11.0% 0.110
Town of Dupont 348 1.1% 0.011

Town of Brooksburg 72 0.2% 0.002

Total 33,141 100.0% 1.000

3.2 HAZARD PROFILES

The hazards studied for this report are not equally threatening to all communities tliefteyisout

County. While it would be difficult to predict the probability of an earthquake or édfeada a specific
community, it is much easier to predict where the most damage would occur in a known hazard area such
as a floodplain or near a facility utilizing an Extremely Hazardous Substance (EHS). The magnitude and
severity of the same hazard/wause varying levels of damages in different communities.
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This section describes each of the hazards that were identified by the Planning Committee for detailed
study as a part of this MHMP Update. The discussion is divided into the following subsections

1 Hazard Overviewprovides a general overview of the causes, effects, and characteristics that the
hazardepresents.

1 Historic Data presents the research gathered from local and national courses on the hazard extent
and lists historic occurrences and pitibaof future inciderccurrence.

1 Assessing Vulnerabilitydescribes, in general terms, the current exposure, or risk, to the
community regarding potential losses to critical infrastructure and the implications to future land
use decisions and antioguhtievelopmettitends.

1 Relationship to Other Hazardsexplores the influence one hazard may have upon another
hazard.
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NATURAL HAZARDS
E Low
T e

Overview

Drought, in general, means a moisture deficit extensive enough to have social, environmental, or
economic effects. Drought is not a mmdrandom climate incident; rather, it is a normal, naturally
recurring feature of climate. Drought may occur irallirtall climactic zones, but its characteristics

vary significantly from one region to another. Drought is a temporary aberration and is different from
aridity, which is restricted to low rainfall regions.

There are four academic
approaches to examining
droughts; these are
meteorological, hydrological,
agricultural, and soeszonomic.
Meteorological drought is based
on the degree, or measure, of
dryness compared to a normal,
or average amount of dryness,
and the duration of the dry
period. Hydrological drought is
associated with the effects of
periods of precipitation
(including snowfall) shortfalls on
surface or subsurface water

Figure 6. Urban GrassAffected by Drought supply. Agricultural drought is

related to agridwlral impacts;

and focuses on precipitation shortages, differences between actual and potetrtéaspiapion,
soil water deficits, reduced ground water or reservoir levels, and crop yields. Socioeconomic drought
relates the lack of moisture to comityufunctions in the full range of societal functiomsuding
power generation, the local economy, and food sbiguee 6 shows urban grasseeas affected
by drought conditions.

Recent Occurrences

Data gathered from the U.S. Drought Monitor indicated that belmraeary 20170 December 31,

2@2 there wer88weeks where some portiongeffersorfCountywass n o0 Abnor mal |y Dry
Accading to the Drought Monitor, there wd&r8 wee ks at D1 o Moybweeelat e Dr c
within that period where any portionJeffersorCounty was 0 Sev er .Betikeeugugth t 6

6, 2019 and October 29, 20@6rtionsof the countyranged fromdb Ab nor matbd $ e De 1y &

Dr o u.A&df ©ctober 13, 2019SDA/NASSrecords showettop conditions rated poor or very

poor surpasse2® for cornand soybeana Indiara. Figure 7, from the U.S. Drought Monitor,

describes the rationale to classify the severity of droughts.
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The National Climate | |
Data Center (NCDC)| category @ Description Possible Impacts
does not report any

eventsnor property or
crop losses  within
Jeﬂersoncounty during i Abnormally i crops or pastures
this planning period Do Dry

During discussions witt |
the Planning Committee

| Going into drought

* short-term dryness slowing planting, growth of

i Coming out of drought

i« some ingering water deficits

ffects fromthe d ht i = pastures or crops not fully recovered
Sveerg f" rr?“ htgd roug = Some damage to crops, pastures
gnhiig ' D1 Moderate * Streams, reservoirs, or wells low, some water

; ; Drought shortages developing or imminent
I{Illlezr:]lgnnlr:ﬁeonmgtss’l = Voluntary water-use restnctions requested
determined the overa Severe e S A
risk of drought 02 Drought T P
throughout  Jefferson el i
County isOEI ewv Extreme Msjor crop/pasture losses

The impact of drougm Drought Widespread water shortages or restrictions
was determined to be th I Exceptional and widespread crop/pasture
same for all communitie Exceptional losses

and Unincorporated are Drought i = Shortages of water in reservoirs, streams, and
throughout the County wells creating water emergencies

due to the possible
agriculural impacts and
impacts to water wellBhe committee agreed that a drougst 0 Possi bl edé (to occur
three years) and the magnitude of drought is anticipatedl tobemi t ed é t o 0iis gni f i car
anticipated that with the enhahaeeather forecasting abilities, the warning time for a drought is

greater than 24 hours and the duration will be greater than one svgrkiaky is shown rable

6.

Figure 7. Drought Monitor Drought Classification

Table 6: CPRI for Drought

Probability M%gerygg;/ Warning Time Duration CPRI

Jefferson County Possible Significant > 1 week
City ofMadison Possible Limited > 24 hours  |[EEESMRIVEIETS
Town of Hanover Possible Limited > 24 hours  [EEESMRIVEIETS
Town of Dupont Possible Limited > 24 hours  [EEESMRIVEIETS
Town of Brooksburg Possible Limited > 24 hours  [EEESMRIVEIETS

According to the National Drought Mitigation Center, scientists have difficulty predicting droughts
more than one month in advance due to the numerous variables such as precipitation, temperature,
soil moisture, topography, andsaa interactionSurthe anomalies may also enter the equation and
create more dramatic droughts or lessen the severity of diBaghdson the previous occurrences

of significant droughts and drought related impactsifbin JeffersonCounty, the Committee
estimated thahe probability of a drought occurring in the a@&i® s i obcurenie is probable

within the next threm fiveyearsd L i ndi tteod 0 9 daghagesfaie ardiaipated throughoat t

county as the municipalities rely on groundwateésurface watsupplies for fire response efforts

and face a higher risk during times of prolonged dr@ugimesses and industry that rely upon water

for their processes and products would be iegbdgt water limitations within the cities and towns
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Throughout the unincorporated areas of the county, increased crop and livestock damages would also
be expected during a significant dradghaddition, the lonterm stress on the forested land could
result in additional tree deaths and debris during subsequent high wind events.

Assessing Vulnerability

This type of hazard will generally affect entire counties and everountjtiregions at one time.
Within JeffersorCounty, direct and indirect effefttan a long period of drought may include:

Direct Effects:

1 Urban and developed areas may experience revenue losses from decreased tourism,
landscaping companies, golf courses, restrictions on industry cooling and processing demands,
reduced incomes fbusinesses dependent on griefdsand increased potential fives.

1 Rural areas within the county may experience revenue losses from reddetoessied
livestockand crop yields as well as increamédience ofield fires

9 Citizens served by dking water wells or surface water supplies may be impacted during low
water periods and may require drilling of deeper wells or loss of water service for a period of
time.

Indirect Effects:

1 Loss of income of employees from businesses and inaffistted; loss of revenue to
support services (food service, suppliers, etc.)

9 Loss of revenue from recreational or tourism sectors associated with streams, and other open
watervenues.

1 Lower yields from domestic gardens increasing the demand on pupbasicg and
increased domestic water usagkfatscaping.

1 Increased demand on emergency responders and firefighting resources

Estimating Potential Losses

It is difficult to estimate thetential losses
associated with a drought foefferson
County because of the nature and
complexity of this hazard and the limited
data on past occurrenddswever, for the
purpose of this MHMP update, a scenario
was used to estimate the potential cisp lo
and associated revenue lost due to a
drought similar to that experienced during
thedrought of record from 1988. In 2021,
JeffersorCounty produced approximately
34™ bushels of corn andM bushels of
. soybeans, as reported by the United States
° e ) RN Department of Agriculture (USDA)
B O e T 2 i, Sl -2 National Agricultural Statistics Setvice
Figure 8. Drought Effects on Corn Crop Using national averages of $6.10 per bushel
of corn and $14.40 per bushel of soybeans,
the estimated crop receipts for 2021 would4B&$. Using the range of crop yield decreases
repoted in 1988 and 1989, just after the 1988 drought perio@§80Pand assuming a typical year,
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economic losses could range betweé2@2-$1.7M; depending on the crop produced and the
market demand. Effects of drought on corn crops can be $egura8.

Purdue Agriculture Newsports that as dflarch 2013, Indiana producers received more than $1.0B
in crop insurance payments for 2012 gwybean, and wheat losses. This amount is nearly double
that of the previous record, $522M following 2008 l@dsesjue to drought. These losses are still
considered to be recesdtting in terms of drought effects, damages, and costs for Indiana. In
comparisonin 2020ndiana received$.21Mn crop insurance from the drought amétherelated
events.

According to a July 5, 20a#icle in The Timg®oblesville,IN) o0 The effects of drou
touch agricultural businesses, such as tmadkbiprocessors, equipment dealers, and see, fertilizer

and pesticide provideys Addi t i on aWwithh pradosgeddroaghtsae moradiffieult to

guantify Drought has lasting impacts on urban trees: death to all or portions of a trem) nedoet

treeds ability to withstand insect sSuaheffectsli seases
on trees, especially urban trees can lead to additional impacts, both environmentally and monetarily in
terms of the spread of Emerald Adrer insect and the weakening of tree limbs and trunks which

may lead to increased damages during other hazard events such as wind and ice storms.

Future Considerations

Advancements in plant hybrids and development have eased the impacts flivpdshnoughts
Seeds and plants may be more tolerantierf slfasons and therefore fewer crop losses may be
experienced.

As the municipal areas of the county continue to grow and expand, protocols may need to be developed
which create a consistettupughout the communities and the unincorporated portions of the county
for burn bans and water usage advisories.

According to the Indiana Climate Change Impacts Assessment, Indiana has experienced a rise in the
average annual precipitation between 180304 6an increasef 3.3inches for the area défferson

County. This increase in precipitation may lessen the likelihood or overall impaug-tefra

drought inJeffersorCounty. However, the assessment also notes seasonal shifts in predipstation

may lead to seasonal sHerm droughtsin either scenario, changes in precipitation are not
anticipated to relieve the area of a probability of a drought occurring.

Prior to municipalities expanding, provisions and considerations should beggrdémg réhe

potential additional demand for both water usage and fire responsé&elfosting such expansion

or development plans, alternative water sources should be explored. Since the previous MHMP was
prepared, large scale and significant develbpras not occurred throughout the county. The
majority ofleffersorCounty remains largely unincorporated and rural in nature.

Relationship to Other Hazards

Discussions with the Planning Committee were held regarding the similar effects of prolaisged perio

of extreme heat and the similar impacts that may be experienced during th&antimgsand

mitigation efforts for one hazard may benefit the .dthemanticipated that rural areas of the county

may be more susceptible to brush and rangelamddiand fires during a drought, while urban areas

may experience these impacts in areas where several abandoned buildings or overgrown lots exist, and
this may lead to increased losses associated with a fire
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An earthquake is a sudden, rapid shaking of the earth caused by the breaking and shifting of rock
beneath the earthdés surface. For hundreds of m
the earth as the hug eacembva sloly overluader, ahdpastheach btleer. e a r
Sometimes the movement is gradual. At other times, the plates are locked together, unable to release
the accumulating energy. When the accumulated energy grows strong enough, the plates break free,
causinghe ground to shake. Most earthquakes occur at the boundaries where the plates meet; however,
some earthquakes occur in the middle of the plates.

Overview

Ground shaking from earthquakes can collapse buildings and bridges; disrupt gas, electric, and phone
serviceand sometimes trigger landslides, avalanches, flash floods, fires, and huge destructive ocean
waves (tsunamis). Buildings with foundations resting on unconsolidated landfill and other unstable
soil, and trailers and homes not tied to their foundatioas rigk because they can move off their
mountings during an earthquake. When an earthquake occurs in a populated area, it may cause deaths,
injuries, and extensive property damage.

Earthquakes strike
suddenly, without warning.
Earthquakes can occur at
any time of the year and at
any time of the day or night.
On a yearly basis, -76
damaging earthquakes
occur  throughout the
world. Estimates of losses
from a future earthquake in
the Uhited States approach
$200B.

One method of measuring
the magnitude or energy of

Figure 9. Earthquake Risk Areas in the US an earthquake is the Richter

Scale. This scale uses whole

numbers and decimal fractions whereby each increase of a whole number represents a release of 31
times more energyah the amount associated with the previous whole number on the scale. Scientists
are currently studying the New Madrid fault area and have predicted that the chances of an earthquake
in the M8.0 range occurring within the next 50 years are approximady. However, the chances
of an earthquake at a M6.0 or greater, are at 90% within the next 50 years.

There are 45 states and territories in the United States at moderate to very high risk from an earthquake,
and they are located in every region of tetgg¢-igure 9). California experiences the most frequent
damaging earthquakes; however, Alaska experiences the greatest number of largedgadbiguakes
located in uninhabited are@ke largest earthquakes felt in the United States were along the New
Madrid Fault in Missouri, where a thmemnth long series of quakes from 1811 to 1812 occurred over

the entire Eastern United States, with MissomngBbsee, Kentucky, Indiana, lllinois, Ohio, Alabama,
Arkansas, and Mississippi experiencing the strongest ground Seeg&ragmaller historic faults are

located throughout the state of Indigkdditionally, some soils in Indiana are highly suseeptibl
liquefaction during earthquake conditidms such areas of soils exisiéffersorCountyalong and

JeffersorCounty MHMP Update c
Pagel9 BB

BURKE



west of US 421 as well as the aneas Hanover Figure 1Q shows the liquefaction potential of

surface materialbc cor di ng t o t he LisfadBan dakes glace \ahen Iddsely v e y
packed, watdogged sediments at or near the groundcutbse their strength in response to strong

ground shaking. Liquefaction occurring beneath buildings and other structures can cause major damage
during earthquakés.

Dupont

Brooksburg

Hanov er
Liquefaction Potential

Low Clans B

MODERATE | Class C and Part of Class 0

HIGH Pact of Class D thecogh Class F

Figure 1Q Liquefaction Potential of Surficial Materials

Recent Occurrences

Indiana, as well as several other Midwestern states, lies in the most seismically activef tbgion east
Rocky Mountains. RegardidgffersonCounty, the nearest areas of concern ar@rtha Fault,
Wabash Seisniione,and the New Madrid Fault Zone.

On June 17, 2021, an earthquake centered near Bloomingdale, Indiana in Parke County was felt as far
north as Chicago, lllinois and as far east as Cincinnati, Ohio. With a magnitude of 3.8 several localized
reports included esdcriptions of shaking buildings and feelings of tremors. No injuries or severe

damages were reported due to this incident. As

C

r

was confirmed, officials saidth&® phone | i ne 0Ostlayr.téedd Breifnogrien gt hiinsn

the last earthquake to be felt in Indiana was a magnitude 5.1 centered WoSpa&trplinaand
the last event to actually occur within the state was a magnitude 2.3 earthquake centered in Haubstadt,
IN on May 28, 2015. Nojuries or damages were reported with either of these events.

On December 30, 2010, central Indiana experienced an earthquake with a magnitude of 3.8; rare for

this area in Indiana as it is only the 3rd earthquake of notable size to occur north ofisdtaeapo

rarer is the fact that scientists believe that the quake was centered in Greentown, Indiana approximately
13 miles southeast of Kok omo, Il ndi ana. Accor di
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in a 15minute period after the quake, which s t he first trembl or cente
Further, a geophysicist from the USGS i, Col or
and oMaybe some things would be knocked off s
probabh y woul dndt ex¥pect it from a 3.8

A M5.8 centered in Mineral, Virginia affected much of
the East Coast on August 23, 2011. According to USA
Today, 10 nuclear power plants were shutdafwn
precautionary inspections following the quake, over 400
flights were delayed, and the Washington Monument was
closed indefinitely pending detailed inspections by
engineers.

Based on historical earthquake data, local knowledge of
previous earthquakessults of HAZUSMH scenarios,

and thatleffersorCounty has not been directly impacted
by an earthquake, the Committee determined that the
probability of an earthquake occurringJéfferson
County or any of the 0 mmu n i Unlikedys 8hiuld 0

an earthgake occur, the impacts associated with this
hazard ar e anliineiitpeatt hed i nt o b
unincorporatechreas of the coungnd oOLi mi t edod
oCriticaldé for the incorpora
the historic nature of the structures and the populati

density As with all earthquakes, it was determined that

Figure 11 Earthquake Damaged Front Porch  the residents dfeffersorCounty would have little to no
warning time (less than six hours) and that the duration
of the event would be expected to also be less than one week. A summarinig ahlmam

Table 7: CPRI for Earthquake

Magnitude/
Severity

Probability Warning Time Duration

Jefferson County Unlikely <6 hours
City of Madison Unlikely Critical < 6 hours
Town of Hanover Unlikely < 6 hours
Town of Dupont Unlikely Significant < 6 hours
Town of Brooksburg |  Unlikely Critical < 6 hours

PertheOhi o Depart ment of Natur al Resources Divis
predict the maximwsize earthquake that could occur in the state and certainly impossible to predict
when such an event would octuipart, the size of an earthgeidk a function of the area of a fault
available for rupturelowever, because all known earthggakerating faults in Ohio are concealed
beneath several thousand feet of Paleozoic sedimentary rock, it is difficult to directly determine the

sizeofthestaul t s. 6 Further according to the I ndian
certainty when or if an earthquake strong enough to cause significant property damage, injury, or loss
of life in Indiana wil!/| o0 caf axpegiem@ng the potentiatlye e d  f

devastating effects of a major earthquake at some point in the dlter€ommittee felt that an
earthquake occurring within or neadeffersorC o u n tUnlikeélys too occur wi t hin t
years.
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Assessing Vulnerability

Earthquakes generally affect broad areas and potentially many counties at one tihe&fe¥8dhin
County, direct and indirect effects from an earthquake may include:

Direct Effects

1 Urban areas may experience more damageM
to the number of structures, the msitry
nature of the structures and critical mfrastruc
located in thesareas.

1 Rural areas may experience losses ass
with agricultural structuresich as barns ani
silos.

9 Bridges, buried utilities, and other infrastruc
may be affected throughout the county &
municipalities.

Indirect Effects:

1 Provide emergency response personnel to ¢
in the areas with modamage.

9 Provide shelter for relgints of areas with mor
damage.

1 Delays in delivery of goods or services originating from areas more affectztthy ttadke.

Figure 12 Minor Earthquake Damages

Types of loss caused by an earthquake could be physical, economicinonaoceDue to the
unpredictability and broampact regions associated with an earthquake, all critical snitigadn
infrastructure are at risk of experiencing earthquake related d&raewpeges to structures,
infrastructure, and even business interruptions can be expected following an eBxtagqymrés of
varying degrees of damages are shavigure 11andError! Reference source not found.

Estimating Potential Losses

To determine the &ses associated with an earthquake, the HKEUSftware was utilized in the
JeffersonCounty MHMP update to determine the potential impacts anticipated from an arbitrary
earthquake scenario. This scenario placed a magnitude SléffatekmCounty leated irthe center

of the countyThis type of modeling is useful for planning efforts such as this.

The HAZUSMH model computes anticipated economic losses for the hypothetical earthquake due

to direct building losses and business interruption losses. Direct building losses are the costs to repair
or to replace the damage caused to the building andtgomikile the interruption losses are
associated with the inability to operate a business due to the damage sustained. Business interruption
losses also include the temporary living expenses for those people displaced from their homes.

Per the HAZUSMH scenario noted above, total economic losses are anticipated to BéShar $

with moderate damages to approximdt@y0Obuildings(12% of the buildings in the county)

which 69 are anticipated to be damaged beyond repair. Further, th@recatieal facilities(2

hospitad, 17schools, 1 EOC, 3 Police Stations,ldrdre Stations38highway segments alamith

151bridges, 31 segments of railway as well as 12 railway bridges, 7 ports and 2 airport runways would
havereduced functionality on day 2 ports and the airport facilities would have at least moderate
damageThe utilities are anticipated to have at lesastewater facilitl electric power facility and
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3 communicatiorfacilities with reduced functionality after da&ypproximatéy 92,000tons of debris
would need to be removed from the area req@@gdump trucks157households are expected
to be displaced following the event ®llinesidents seeking assistance with shelter.

The HAZUSMH Earthquake Model allows lotalilding data to be imported into the analysis
However, these | ocal dat a a mneaningnhatothetpeinds a@s 0 g e
assigned to a census tract rather than a specific XY coarti@ai& performs the damage analysis

as a countyvide analysis and reports losses by censudihéleithe results of the hypothetical

scenario appear to be plausible, care should be taken when interpreting these results.

Future Considerations

While the occurrence of an earthquake in or ndaffesen County may not be the highest priority

hazard studied for the development of the plan, it is possible that residents, business owners, and
visitors may be affected should an earthquake occur anywhere within the state. For that reason,
JeffersorCounty hould continue to provide education and outreach regarding earthquakes and even
earthquake insurance along with education and outreach for other hadaffissé&€ounty and

the communities within the county grow and develop, the proper considienatimpotential of

an earthquake to occur may help to mitigate against social, physical, or economic losses in the future.

It can be anticipated that while all structuréefiiersonCounty will remain aisk to earthquake
damages and effects, new construction or redevelopment may reduce the overall risks. As
redevelopment or growth occurs, the new construction may be significantly sturdier. Further, as
blighted or abandoned areasaatéressed, those communities and the county as a whole, are less
susceptible to economic and physleahageassociated with eagtakes. Since the last planning

effort, no significant development has occurred within the county.

Relationship to Other Hazads

Hazardous materials incidents may occur as a result of damage to material storage containers or
transportation vehicles involved in road crashes or train derailments. Further, dam failures or landslides
may occur following an earthquake or assocfédeshacks due to the shifting of the soils in these

hazard areas. These types of related hazards may have greater injeffeisamCounty
communities than the earthquake itself. It is not expected that earthquakes will be caused by other
hazards stued within this plan.
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3.2.3 Extreme Temperature

Overview

Extreme Heat

Extreme heat is defined as a temporary elevation of average daily temperatures that hover 10 degrees
or more above the average high temperature for the region for the dussi@naviweeks. Humid

or muggy conditions, which add to the discomfort of high temperatures, occur when a dome of high
atmospheric pressure traps wktden air near the ground. In a normal year, approximately 175

Americans die from extreme heat.

NOAA's National Weather Service

Heat Index
Temperature (°F)

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

[ Caution

[ Extreme Caution

B Danger B External Danger

Figure 13 Heat Index Chart

According to
Heat I ndex or
Temperatureo
measure of how hot it really

80 82 84 86 88 90 92 9;1 96 98 100 102 104 106 118 110 .
40[60 871 65 85 88 91 94 97 101 feels when the Relative
45|80 82 84 87 89 93 96 Humidity is added to the
S |so|s1 8 85 88 91 95 99 actual air temperaturéfo
Z| 55|01 84 8 8 95 97 101 find the Heat Index
T |60]82 84 88 91 85 100 £ h
g 65 |82 85 89 103 Temperature, re ertO t e
T |7083 86 90 Heat Index Chart ifigure
2|75 64 88 @2 13 As an example, if the air
S |5 jolbed temperature is 9 and the
90 |86 91 98 relati\_/e humidity is 65%, the
95 |86 93 100 heat indexd how hot it feels
100§e7 > 109 8 is 12IF. The Weather

Service will initiate alert
procedures when the Heat
Index is expected to exceed
105-110F for at least two
consecutive days.

It is important to also note that these heat index values were dewkadyfolight wind conditions.

Exposure to full sunshine may increase heat index values by Up. teufither, strong winds,
particularly with very hot, dry air, can also be extremely hazardous.

As Figure 14 indicates, there are four cautionary categories associated with varying heat index
temperatures.

ScTo ) eI Clo el Classification Heat Index Effect on the body

provides a hea

index range Caution  80°F-90°F Fatigue possible with prolonged exposure and/or physical activity
along with ~ Exireme 90°F - Heat stroke, heat cramps, or heat exhaustion possible with
effects on the  Caution 103°F prolonged exposure and/or physical activity

human  body.

People with

underlying

health  issues

the very old or

very young may

Figure 14 Extreme Heat Effects by Heat Index
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be impacted at lower temperatures since their systems are less likely to be able to compensate for the
heat and humidity.

Extreme Cold

Extreme cold is defined as a temporary,
. yet sustained, period of extremely low
temperatures. Extremely low
temperatures can occur in winter months
when continental surfademperatures
are at their lowest point and the North
American Jet Stream pulls arctic air down
into the continental United States. The jet
| stream is a current of fambving air

. found in the upper levels of the
atmosphere. This rapid current is typically
thousands of kilometers long, a few
hundred kilometers wide, and only a few
kilometers thick. Jet streams are usually
found somewhere betweer1Bkm (69
mi |l es) above the Earth
position of this uppdevel jet stream
denotes the location tife strongest surface temperature contrast over the continent. The jet stream
winds are strongest during the winter months when continental temperature extremes are greatest.
When the jet stream pulls arctic cold air masses over portions of the UafietbBigeratures can
drop below 0° F for one week or more. Sustained extreme cold poses a physical danger to all individuals
in a community and can affect infrastructure function askigelte 15shows the accumulation of
ice on a log during a recent extreme cold event along the Ohio River.

Figure 15 Ice on Log in the Ohio River

The HAZUSMH model
computes anticipatet
economic losses for th

hypOtheFicaI _egrthquak Frostbite occurs in 15 minutes or less
due to direct buildingsses Temperature (°F)

and business interruptio -mnnnnnmmm

losses. Direct building

Wind chill is a guide to winter danger

New wind chill chart

13 =9 kil
losses are the costs to rep Iﬂ 21 15 9 3 - 10 -1
or to replace the damag ? e
CaUSEd to the bUIldIng an 5 Te0 S 3 -4 ; 17 !
contents,  while the EM 15 & 1 -5 ;
interruption  losses ar 3 EM 14 7 0 -7
. . . . 13 6 -1 -8
associated with the inabili o s e G
to operate abusinessdue  EHN 12 4 -3 -10 -17
the damage stained. EEli1 4 -3 -11 [EENE
9 BElic 3 -4 -11

Business interruption losst
also include the temporai Figure 16 NWS Wind Chill Chart

living expenses for those

people displaced from their honmiesddition to strictly cold temperatures, the wind chill temperatur

must also be considered when planning for extreme temperatures. The wind chill temperature,
according to the NWS, is how cold people and animals feel when outside and it is based on the rate of
heat loss from exposed skigure 16identifies the Wind Chill Chart and how the same ambient
temperature may feel vastly different in varying wind speeds.
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Recent Occurrences

The effects of extreme temperatures extend across large regions, typically affecting several counties, or
states, during a single event. According to the NCDC, there have been no extreme heat event or
extreme cold events betwdanuaryl, 2017 an®ecembe 31, 2022 Local reports did not provide

any additional information regarding a period of excessive heat duiing bhisveverthe National

Weather Service reporta highly unusual cold front brought an Arctic blast into the Ohio Valley

(and much Bthe central and eastern U.S., all the way to the Gulf of Mexico). Temperatures crashed
over 50 degrees in 12 hours, bottoming out below zero on the morecenfbe23rd. Gusty

winds resulted in wind chills of 30 degrees belowaeecember 23, 2@ No additional reports

were provided relevant to damages or losses associated with the prolonged cold temperatures.
Committee members have indicated that they have not necessarily felt there are great number of
extreme temperatures in July and Augustrather that the extremely hotter days aremaise

frequentn June in the recent yeaf$iey also noted that people tend to check on one another when
extreme cold spebecur butend not to do so when it is extremely hot.

It is difficult to predicthe probability that an extreme temperature event willJ&fiecsorCounty

residents within any given year. However, based on historic knowledge and information provided by

the community representatives, an extreme temperature évenv is s i eltlisgpdssible avithin

the next 5 years) to occur and if an event did
magnitudeTable 8 identifies the CPRI for extreme temperatbhotls heat and cold events for all
communities ideffersorCounty

Table 8. CPRI for Extreme Temperatures

Probability L ggecgl:&a / Wﬁm;ng Duration

Jefferson County Possible Limited > 24 hours
City of Madison Possible Limited > 24 hours
Town of Hanover Possible Limited > 24 hours
Town of Dupont Possible Limited > 24 hours
Town of Brooksburg  Possible Significant

As shown in the table, index values are increased witmmtt@r porated areasJeffersorCounty

due to thalisperse@opulation andccess toritical infrastructure potentially impacted by the extreme
temperatures. The anticipatioraf p e r i Signifccandn gydages within thieown of Brooksburg

is due to the number of thember of homes without access to air camndliigor reliable heat and
transportation

Assessing Vulnerability

As noted above, this type of hazard will generally affect entire counties and emmtpukgions

at one time; however, certain portions of the population may be more vulnerable to extreme
temperatures. For example, outdoor laborers, very youngrgnoldv populations, lesvcome
populations, and those in poor physical condition are at an increased risk to be impacted during these
conditions.

By assessing the demographicketiersorCounty, a better understanding of the relative risk that
extremdemperatures may pose to certain populations can be gained. In total, jj8sbooéthe
countyds popul at i o ’.6%i obktheqopalation 6sSheloydha mage ofdbf anda g e ,
approximatel§2.®6 of the population is considered to be livingwbghe poverty lind?eople within
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these demographic categories are more susceptible to social or health related impacts associated with
extreme heat

Extreme heat can aftahe proper function of organ and
brain systems by elevating core body temperatures above
normal levels. Elevated core body temperatures, usually
in excess of 108 are often exhibited as heat stroke. For
weaker individuals, an overheated core bodyraanmee
placesadditionaktress on the body, and without proper
hydration, the normal mechanisms for dealing with heat,
such as sweating in order to cool down, are ineffective.
Examples of danger levels associated with prolonged
heat exposure are identfia Figure 17

Extreme cold may result in similar situations as body
functions are impacted as the temperature of the body is
reduced. Prolonged exposure to cold may result in
hypothermia, frostbite, angem death if the body is not
warmed.

Within JeffersonCounty, direct and indirect effects
from a long period of extreme temperature may include:

Direct Effects
DireCt effects are prir_narily aSSOCiat.ed with he F.iéure 17 Danger Levels with Prolonged Heat
risks to the elderly, infantsgople with chronic Exposure
medical disorders, lower income families, outt.c..
workers, and athletddealth riskcan rangérom heat exhaustion or mild hypotherthia to
coldto heat stroke, amputations due to frost bite or severe hypothgeniathe cold aleath
due toeither extremeemperature events

Indirect Effects:

91 Increased need for cooling or warnsinglters.

1 Increased medical emergency respaiftsts.

91 Increased energy demands for heatingaing.

1 Increased number sfructurdires due to immper use oélternative heating equipment

Estimating Potential Losses

It is difficult to estimate the potential losses due to extreme temperatures as damages are not typically
associated with buildings but instead, with populations and persons.

Thishazard is not typically as damaging to structures or critical infrastructure as it is to populations so
monetary damages associated with the direct effects of the extreme temperature are not possible to
estimate accurately. Indirect effects would causased expenses to facilities such as manufacturing
facilities where temperatures are normally elevated may need to alter work hours or experience loss of
revenue if forced to limit production during the heat of theEdaygy suppliers may experience

demand peaks during the hottest and/or coldest portions of théldayhcardacilities andsr

emergency servigegy experience higher demands for services, increased calls and impacts upon the
staff due to the elevated temperatundsth extreme cold imect effects includiozen pipes
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